Integrated miRNA and mRNA transcriptomes of porcine alveolar macrophages (PAM cells) identifies strain-specific miRNA molecular signatures associated with H-PRRSV and N-PRRSV infection.
Porcine reproductive and respiratory syndrome (PRRS) is one of the most significant viral diseases in swine, which causes large economic losses to the swine industry worldwide. There is considerable strain variation in PRRSV and two examples of this are the highly virulent Chinese-type PRRSV (H-PRRSV) and the classical North American type PRRSV (N-PRRSV), both with different pathogenesis. These differences may be due in part to genetic and phenotypic differences in virus replication, but also interaction with the host cell. MicroRNAs (miRNAs) are crucial regulators of gene expression and play vital roles in virus and host interactions. However, the regulation role of miRNAs during PRRSV infection has not been systematically investigated. In order to better understand the differential regulation roles of cellular miRNAs in the host response to PRRSV, miRNA expression and a global mRNA transcriptome profile was determined in primary cells infected with either H-PRRSV or N-PRRSV as multiple time points during the viral lifecycle. miRNA-mRNA interactome networks were constructed by integrating the differentially expressed miRNAs and inversely correlated target mRNAs. Using gene ontology and pathway enrichment analyses, cellular pathways associated with deregulated miRNAs were identified, including immune response, phagosome, autophagy, lysosome, autolysis, apoptosis and cell cycle regulation. To our knowledge, this is the first global analysis of strain-specific host miRNA molecular signatures associated with H- and N-PRRSV infection by integrating miRNA and mRNA transcriptomes and provides a new perspective on the contribution of miRNAs to the pathogenesis of PRRSV infection.